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The South American subduction zone is the best example of an ocean-continent convergent 
plate margin. It is divided into segments that display different styles of subduction, varying from 
normal subduction to flat-slab subduction. This difference also effects the distribution of active 
volcanism. 
 
Visualizations are a fast way of transferring large amounts of information to an audience, often 
in an interest-provoking and easily understandable form. Sharing information as visualizations 
on the internet and on social media plays a significant role in the transfer of information in 
modern society. That is why in this study the focus is on producing visualizations of the South 
American subduction zone and the seismic events and volcanic activities occurring there.  
 
By examining the South American subduction zone it may be possible to get new insights 
about subduction zone processes. A particular point of interest is the relation of volcanoes and 
earthquakes to the trench, or in other words examining how far from the trench do they typically 
form or occur. To present this, a set of models, figures and animations were created using the 
Python programming language in Jupyter Notebooks. These notebooks utilize freely available 
software and aim to be easily understandable, reproducible and modifiable. For earthquakes, 
data from the United States Geological Survey (USGS) between January 1960 – December 
2017, and for volcanoes, data from the Smithsonian institution covering the Holocene were 
used. Three main visualizations were created: 1) an animation of all of the earthquakes 
occurring chronologically, where bar plots show their frequency according to every two degrees 
of latitudes, and their location and magnitude is shown on a map, 2) a cross-section view of the 
sinking slab’s seismic structure on a selected latitude range, and 3) a static figure, which can 
portray several different aspects of earthquakes or volcanism, and their distribution on the 
South American margin using bar plots and a map. The visualizations show clearly the 
difference between segments of normal subduction compared to flat-slab subduction, 
especially in regard to volcanic activity or its absence. Visualizations also highlights the 
distribution of volcanoes and earthquakes, as across the margin volcanoes are present in 
areas where normal or transitional subduction is taking place and missing in flat-slab segments, 
and earthquakes occur at depths between 0 – 600 km, and 0 – 1300 km distance from the 
trench. Deep earthquakes remain an important topic of interest, as little is known of them, and 
their study remains challenging. In many segments, seismic gaps, which are another topic of 
interest, are also present at depths between 300 – 500 km.  
 
In conclusion, visualizations are an effective way of relaying large datasets in a way that is 
easy and fast to absorb, and make observation from. These models, figures and animations 
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Tiedon jakaminen on muuttumassa yhä visuaalisemmaksi, siksi tämä työ keskittyy Etelä-
Amerikan alityöntövyöhykkeen, sekä siellä esiintyvien maanjäristysten ja vulkaanisten 
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hautavajoamasta ne voivat esiintyä. Python ohjelmointikielellä luotiin helposti ymmärrettäviä, 
kopioitavia ja muunneltavia malleja, kuvia ja animaatioita Jupyter Notebook ohjelmistolla. 
Maanjäristyksiä varten käytettiin USGS:ltä saatavaa tiedostoa ajalta tammikuu 1960 – joulukuu 
2017, tulivuoritoimintaa varten Smithsonian laitokselta tiedostoa, joka kattaa Holoseenin. 
Kolme pääasiallista mallia luotiin: 1) animaatio kaikista maanjäristyksistä kronologisesti, jossa 
pylväsdiagrammit esittelevät niiden jakautumista joka toisella leveysasteella pylväsdiagrammin 
avulla ja niiden sijainti ja magnitudi näkyvät kartalla, 2) läpileikkauskuva alityöntövyöhykkeiden 
seismisestä rakenteesta tiettyjen leveyspiirien välillä, ja 3) staattinen kuva, jossa voidaan 
esitellä maanjäristysten tai tulivuoritoiminnan tiettyä erityispiirrettä ja sen jakautumista Etelä-
Amerikassa kartan avulla, sekä pylväsdiagrammeilla.  
 
Visualisoinnit osoittavat selvästi eron normaalin ja matalan alityönnön välillä, erityisesti 
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alueella esiintyvät seismiset tauot (seismic gap) 300 – 500 km syvyydellä ovat 
tutkimusyhteisössä kiinnostava aihe. Visualisoinnit ovat tehokkaita suurten tietoaineistojen 
välittämisessä tavalla, jossa tieto on helposti ymmärrettävässä muodossa, ja havaintojen 
tekeminen on nopeaa. Tuotetut mallit sopivat hyvin jaettaviksi muulle tiedeyhteisölle ja 
kouluihin, erityisesti niiden helpon sovellettavuuden ja muokattavuuden vuoksi. 
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Appendix	1.	Jupyter	Notebooks	link	
	
https://github.com/HUGG/SA-geodynamics-viz		
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Appendix	2:	Visualizations	of	South	American	subduction	zone	earthquakes	
	
A	2.1	Earthquake	visualizations	
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A	2.2	Cross-section	views	
	
	
A)	Peruvian	flat-slab	segment	
	
	
	
	
B)	Puna	segment	
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A	2.9	
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Appendix	3.	Visualizations	of	South	American	subduction	zone	volcanism	
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A	3.2	
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A	3.3	
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A	3.4	
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